If, then, the question he asked, " W h a t lies in front of the endostyle ? " the im m ediate response is, " In both cases th e probosciscav ity ." I accordingly subm it the following table of hom ologies:-(a.) Proboscis-cavity of A scidians = Proboscis-cavity and praeoral p it of (b.) E ndostyle of A scidians = . Endostyle of Amphioxus. (c.) M onth of A scidians -M outh of Amphioxus. (d.) F irst p air of gill-slits of = F irs t pair of gill-slits of Ascidians, in th e im proved Amphioxus. sense of th e term .
The homology of the club-shaped gland of Amphioxus with the intestine of A scidians, as suggested by van B eneden and Julin, would seem, therefore, to be q u ite out of the question.
I t need hardly be pointed out th a t, if th e homologies which I have advanced are really correct, th en th e relations betw een Amphioxus and th e Ascidians become m uch less strained th a n they were on the views previously en tertained.
I intend shortly to discuss th e whole subject more elaborately in the pages of the ' Q u arterly Jo u rn a l of M icroscopical Science.' Owing to the now classical investigations of Gegenbaur and Frenkel, and th e more recent researches of other observers, the several homologies of th e v ertebral colum n are d istinctly understood. The specific or individual differences in th e correlation of one region of the column to another can be adequately explained on the assumption of a suppression or excessive developm ent of the potential costal elem ent of th e v erteb ral segm ent. This costal elem ent may be meta m orphosed in different ways to su it the needs of the animal economy, and the variations in individual cases affect th e segments at the ends of a series w here th e vertebrae of one region possess characters re sem bling those of a neighbouring region. This hypothesis renders intelligible, n ot only th e existence of cervical ribs, b u t also correlated variations of the thoracico-lum bar region, and abnorm alities of the sacrum, differences in th e num ber of bones, as well as asymmetry.
D uring recent years th is aspect of th e subject and numerous nN r t Sei ence. ' ,
examples of abnorm alities in the arrangem ent of the vertebral column have been carefully scrutinised in four im portant m onographs. Rosenberg's m em oir has excited th e m ost attention, as he has form u lated the theory of a phylogenetic shortening of the hum an v erteb ral column from behind forw ards. H e relies for his conclusions upon the examination of abnorm alities of the vertebral column of m an and the higher apes, and the statem en t of K olliker, th a t the ilium in the process of developm ent a t first articulates w ith h in d er segm ents, and gradually shifts forw ards along the vertebrae to be connected w ith segments placed more anteriorly. T hus R osenberg regards a hum an vertebral column w ith an increased num ber of praesacral vertebrae as an " ancestral " form : a colum n w ith a dim inution in th e num ber of praesacral segm ents as a " fu tu re " form, representing a more recent phylogenetic process. T opinard has recorded a num ber of observa tions on v ertebral abnorm alities. H e considers th a t anomalies in th e thoracic and lum bar regions m ay be due to excess, default, or com pensatory variations ; th a t the anom alies of the sacrum are always compensatory, depending p a rtly upon the relation of the ilium to th e vertebral column, and p artly upon th e atrophy and fusion of th e caudal vertebrae. H e th u s gives a qualified support to the notion of intercalation and excalation of vertebrae, as fa r as the thoracic and lumbar vertebrae are concerned.
R egalia and Hpll both reject Rosenberg's " atavistic " hypothesis as inadequate.
R egalia re gards thoracico-lum bar variations as caused by correlated variations in the position and proportions of th e thoracic and abdominal v isc e ra ; and agrees w ith previous authors th a t lum bo-sacral and sacro-caudal abnormalities are due to alterations in the position of the ilium in relation to the vertebral column. H oll, from embryological investi gations, considers th a t th e sacrum , once formed, undergoes no altera tions, and th a t th e 25th vertebral segm ent is, as a rule, the first sacral vertebra from the earliest tim e. H e also asserts th a t the same segment ( v. f u l c r a l i s) has in the great m ajority of cases i the main attachm ent of th e ilium. H e looks upon variations at the cephalic end of th e sacrum as caused by changes in the position of the ilium ; variations a t the caudal end, as associated w ith fusion of the coccyx.
The present m em oir deals w ith the characteristics of the hum an sacrum, its form and anomalies, its correlation to other regions of the vertebral column in man and other mammals, its relation to the spinal nervous system , and its ossification, especially in relation to that aspect of the question bro u g h t into prominence by Rosenberg's hypothesis. The sacral index and the sacral curve are also dealt with.
The investigations have been made in a series of 265 adult sacra and numerous foetal vertebral columns.
Of the adult sacra, 36
belonged to spines absolutely complete, and 96 to spines complete except for a deficiency of tbe coccyx, The m aterial bas been obtained from m any sources : and I am specially indebted to Professor D. J. Cunningham , of D ublin, for the use of a large num ber of specimens, and notes and draw ings of observations m ade by him on the subject. The conclusions arrived at are as under :-1. The exam ination of a large series of vertebral columns compels one to discard as inadequate the theory of " intercalation " and " excalation " to account for the variations in th e num ber of verte bra? in th e several regions. The hypothesis of inherent variability, of shifting of one region a t the expense of another, fully explains the cases of individual variation.
The changes m et w ith may be re garded as produced, not by the sudden (and anom alous) interposition or loss of a vertebral segment, b u t by a conversion of the segments of one region into those of another and contiguous region.
2. (a.) There is a m arked tendency on th e p a rt of the first sacral vertebra to be liberated from the rest of the sacrum . I t retains its individuality more clearly th a n the o th er vertebrae, and frequently approxim ates in type to the lum bar series.
(b.) The surface for articulation w ith the ilium , while usually' placed on the first two, and a p a rt of th e third, sacral vertebrae, varies considerably in position. The surface m ay be shifted backwards or fo rw a rd s; and th e tendency is more m arked tow ards a shifting in the caudal th an th e cephalic direction.
(c.) The surface for attach m en t of th e sacro-iliac ligaments is generally subdivided into two or th ree depressions, of which th at on th e first sacral vertebra is, in the g re at m ajority of cases, the largest and deepest. The inference from this fact is th a t the first sacral vertebra has usually th e g reatest responsibility in supporting the ilium.
(d.) In th e v ast m ajo rity of cases th ere are five constituent bones in the sacrum . Increase to six is m uch m ore common than diminu tion to four ; and increase by addition a t the caudal end is apparently' m uch m ore common th a n by addition a t th e cephalic end.
(e.) A sym m etry of th e sacrum occurs freq u en tly (8 '3 per cent.). It occurs in two forms : as eith er a sacro-coccygeal or a lumbo-sacral vertebra ; and in two ways, by dim inution or addition at either end in th e num ber of com ponent bones. A sacro-coccygeal vertebra is more frequent th an a lu m bo-sacral; and asym m etry with addition is more common th a n asym m etry w ith dim inution in the num ber of bones form ing th e sacrum .
(/.) The examples of correlated variations of the several regions of th e v ertebral colum n indicate a greater tendency tow ards increase than dim inution in the total num ber of bones. Increase is more common th an dim inution in th e num ber of bones in the pra?sacral, sacral, and [May 19, Ig92.] he H um an Sacrum.
caudal regions respectively. Increase in th e sacral region is m ore common by abstraction from the caudal th a n from th e lum bar series. Liberation of the first sacral v erte b ra is m ore common th a n assim ila tion of th e fifth lum bar v e rte b ra ; and assim ilation of the first caudal vertebra is more common th an liberation of th e fifth sacral. W ith regard to the sacrum p articularly, th ere is found to be a certain lim ited and inherent variability in th e position of th e ilium , causing it to be shifted backw ards or forw ards in relatio n to the vertebral axis, and more frequently backw ards th a n forw ards. There appear to be th ree separate influences actin g upon the sacrum , and producing the differ ences in num ber of bones, correlated variations, and asym m etry :-(1) fusion of th e first caudal v e r te b ra ; (2) liberation of the first sacral vertebra, by a backw ard sh iftin g of the ilium , along th e vertebral axis ; and (3) fusion of th e last lu m b ar v e rte b ra w ith the sacrum, by a forw ard shifting of th e iliac attac h m e n t. The first in fluence is most commonly seen, and m ay be exerted alone or along with th e second. The second and th ird influences are opposed to one another. The form er is m ore frequent th an th e latter, producing an additional lum bar, or a 1 um bo-sacral v e rte b ra ; th e la tte r gives rise to a dim inution in the num ber of free lum bar vertebrae, and may be accompanied by the conversion of the last sacral into a sacro-caudal or caudal vertebra.
(g.) A study of the ossification of the vertebral column leads to similar conclusions, and indicates the existence of inherent variability in the several regions, and a greater tendency to elongation than con traction of the vertebral column as a whole. The process of ossifica tion also shows th a t the ala of the first sacral v erte b ra (25th spinal segm ent) is usually the first to ossify ; which vertebra may therefore be regarded as the one prim arily responsible for th e attac h ment of the ilium. The exceptional cases occur in sacra showing correlated valuations or asym m etry, and indicate a g reater tendency on the part of the ilium to be shifted backw ards than forwards.
(h.) The evidence derived from a consideration of the vertebral column in other vertebrates is unsatisfactory, fihe hum an spine holds, with regard to correlated variations, a position interm ediate between anthropoid apes (in which they are very frequent) and quadrupeds generally (in which they are rarely present) ; while asym m etry, especially of the sacrum, may be looked upon as an essentially hum an characteristic.
(i.) The examination of the correlation of the spinal nerves and limb-plexuses with the vertebral segments shows both specific and individual differences in th is respect.
The individual differences may be classified under three ty p e s:-(1) a variation in the arrange ment of the nerves without any concom itant variation in the vertebral column ; (2) a variation in the vertebral column w ithout any con-
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2 N com itant variation in the n erv es; and (3) a coincident variation in both nervous system and vertebral column. These varying relations of the nervous system to the vertebral colum n dim inish the value of the spinal nerves in the determ ination of the serial homologies of the vertebral segments. F u rth e r inform ation as to the relative frequency of abnormalities in the disposition of the spinal nerves in the limbplexuses and the relative frequency of the various modes of corre lation of th e spinal nerves and vertebral column is required before adeq late conclusions can be form ulated on this point. One can only indi ate th e strik in g fact th a t all th e examples of variation in the arrangem ent of the spinal nerves in m an and anthropoids are examples pointing to an extension backwards of the limb-plexuses, by the entrance into them of post-axially placed nerves. The evidence of the nervous system favours, therefore, th e view ra th e r of extension backw ards than forw ards of the limbs in relation to the vertebral column, as far as presen t knowledge enables us to judge.
W hen all these points are considered to g eth er-the cases of libera tion of th e first sacral vertebra, the mode of articulation of the ilium ; the form of th e ligam entous surface and th e num ber of bones form ing the s a c ru m ; the correlated v a ria tio n s; th e examples of asy m m etry ; and th e evidence derived from a consideration of the verteb ral colum n in o ther vertebrates, of th e correlation of the nervous system and th e vertebral colum n, and of th e development and ossification of th e vertebral colum n in m an -the array of facts presented does not afford m uch support to th e theory of a phylo genetic shortening of th e vertebral colum n advocated by Rosenberg. The conclusion to w hich these facts lead is ra th e r th a t there is in the hum an v erteb ral colum n a certain lim ited variability in the cor relation of th e several p arts. The actu al variations m et w ith may be in the direction of elongation or abbreviation of a particular region, and more often produce elongation th an contraction of the praesacral region. There is no evidence to show th a t any definite process of eith er shortening or lengthening of th e vertebral column is going on phylogenetically. The variations found are apparently individual p ec u lia ritie s; which, however, tak en together, indicate a tendency to elongation ra th e r th an contraction of the praesacral region.
A t the same time, these investigations give support to the view p u t forw ard by R osenberg and Topinard, th a t a process of fusion of the ru d im en tary caudal vertebrae w ith the sacrum is going on, in consequence of th e im m obility of the caudal appendage, and re sulting in an increase posteriorly of the num ber of sacral vertebrae, and a dim inution, p a ri jpassu, in th e num ber of free caudal vertebrae.
3. The sacral index was com puted in a large num ber of cases, including 100 Europeans, 20 Andam anese, 9 Negroes, 10 ancient [May 19, Egyptians, 5 Hindoos, 8 A ustralians, and a small num ber of examples of several other races. The resu lts obtained were com pared w ith those given by Professor S ir W illiam T u rn e r in his m onograph on the H um an C rania and Bones of th e Skeleton, collected d u rin g th e voyage of H.M .S. " C hallenger." The mean index calculated from the two series of observations, disregarding sex, is 106-7; of the m ales alone, 103-5. The hum an sacrum is th u s generally broader th a n long, as already know n ; and the female sacrum is relatively broader th an th e male.
The races dealt w ith may be divided into th re e classes :-(a.) Those distinctly dolicholiieric, w ith a sacral index below 100, including th e Kaffir, H o tten to t, and Bushm an. (6.) Those w hich may be called sub-platyhieric, w ith an index betw een 100 and 106, including, the Andamanese, A ustralian, Chinese, Tasm anian, and Negro races, (c.) Those which are cleaidy platyhieric, w ith an index over 106, in cluding Am erican, ancient E gyptian, M elanesian and Polynesian, Hindoo, European, and o th er races examined.
4. The sacral cu rv ature was exam ined in 236 cases, of which 82 were males, 38 females, and the rest of unknowm sex. The curve is generally deepest opposite th e th ird sacral vertebra, and is more deeply curved below th a n above th a t point. I t is not an equal and uniform curve, b u t is flattened above, and possesses a more pro nounced curv atu re below th e th ird sacral vertebra. This occurs in both sexes and in all races. A prom ontory between the first and second sacral vertebrae occurs frequently, in the m ajority of cases in association w ith an additional sacral vertebra, and more often in the male than in the female.
The female sacrum is more frequently curved more deeply in the upper p a rt of th e bone th an the male sacrum.
The actual d ep th of the curve, th a t is, the am ount of curvature, is greater in th e m ale th an in the female, irrespective of the absolute size of the sacrum. T he am ount of curvature is greatest iu the European races, and, apparently, greater in the European and Mon golian races th an in th e Negro and Polynesian.
The Society adjourned over Ascension Hay to Thursday, Ju n e 2. 
